The genetic basis of immune and autoimmune responses.
HLA class I and class II molecules play a major role in the presentation of short, pathogen-derived peptides to T cells, a process that initiates the adaptive cellular and humoral immune responses. However, the factors governing a cell's ability to respond or not to particular peptides are still not completely understood. Taking the example of a viral infection, in tissues infected with a virus, viral particles are taken up by antigen-presenting cells and uncoated. The viral DNA or RNA enters the nucleus, where it replicates. mRNA enters the cytosol and is transcribed into proteins. These proteins are degraded in proteasomes and the resulting peptides (8-10 residues) are loaded onto class I molecules for export to the surface of the cells. In the meantime, the groove of the class II molecules is also preparing to accommodate peptides (12-24 residues) generated by the endocytic protein-processing pathway. The surface of the infected cell then becomes adorned with peptide-loaded human leukocyte antigen (HLA) molecules. CD4+ T helper lymphocytes engage class II molecules and elicit responses from B cells, which will ultimately lead to antibody production, whereas CD8+ T lymphocytes become cytotoxic T cells. As a consequence, the virus is eliminated from the body. However, certain mysteries and challenges remain. How can, as an exception to this rule, an autoimmune response be the escape from the perfect machinery? This review offers some hypotheses on how to see the problem through to its solution.